High-throughput screening and characterization of xylose-utilizing, ethanol-tolerant thermophilic bacteria for bioethanol production.
To develop a high-throughput assay for screening xylose-utilizing and ethanol-tolerant thermophilic bacteria owing to their abilities to be the promising ethanologens. Based on alcohol oxidase and peroxidase-coupled enzymatic reaction, an assay was developed by the formation of the coloured quinonimine to monitor the oxidation of ethanol in the reaction and calculate the concentration of ethanol. This assay was performed in 96-well microtitre plate in a high-throughput and had a well-linear detection range of ethanol from 0 up to 2·5 g l(-1) with high accuracy. The assay was then verified by screening soil samples from hot spring for xylose-utilizing and ethanol production at 60°C. Three isolates LM14-1, LM14-5 and LM18-4 with 3-5% (v/v) ethanol tolerance and around 0·29-0·38 g g(-1) ethanol yield from xylose were obtained. Phylogenetic and phenotypic analysis showed that the isolates clustered with members of the genus Bacillus or Geobacillus subgroup. The developed double enzyme-coupled, high-throughput screening system is effective to screen and isolate xylose-utilizing, ethanol-producing thermophilic bacteria for bioethanol production at the elevated temperature. Our research presented a novel high-throughput method to screen thermophilic bacteria for producing ethanol from xylose. This screening method is also very useful to screen all kinds of ethanologens either from natural habitats or from mutant libraries, to improve bioethanol production from lignocellulosic feedstocks.